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EAST KENTUCKY POWER COOPERATIVE, INC.
PSC CASE NO. 2005-00089
INFORMATION REQUEST RESPONSE
COMMISSION STAFF’S 1ST DATA REQUEST DATED 6/16/05
ITEM 4
RESPONSIBLE PARTY: ROBERT J. RUSCH
REQUEST:  Provide the CD and a printed copy of Rusch Exhibit III referred to on

page 6 of the testimony of Robert J. Rusch.

RESPONSE: See the following attached Data Response 4 and Data Response

4 Rusch Exhibit II1.



DATA RESPONSE EXHIBIT 4

—

Review of Cranston-Rowan 138kV Transmission Project

In 2004, the Cranston-Rowan project was reviewed due to the modifications in the Northern
Kentucky Area for the Spurlock-Flemingsburg-Goddard Project (SFG Project). The purpose was
to review network operations with the SFG Project installed and to identify alternate operating
procedures to address potential system issues caused by the construction schedule delay of the
Cranston-Rowan Project. The same generation scenarios were utilized as in the original 2002
studies.

Analysis Approach

This analysis used revised base cases that were prepared to support analysis of the transmission
additions associated with the E.A. Gilbert Unit 3 generation addition at the Spurlock Generating
Station and the SFG Project. These bases cases were utilized as they reflected the most current
Northern Kentucky transmission system. Contingencies were run on these cases using the list
summarized in Table 1. The Base Case results are summarized in Tables 2 and 3. Only
Generation Scenarios 0 and 3 are included as they produced the issues of concern.

The most critical outages are summarized and the contingencies requiring attention are color
coded using the Appendix A format. The color codes also identify existing operating procedures
that relieve the identified situation. Terminal facilities that are identified are being addressed
through normal annual procedures for system improvements.

Tables 2 and 3 form the basis for subsequent comparisons for issues associated with the
Cranston-Rowan Project’s delay. Any issues identified with the Cranston-Rowan delays that are
common to the base case are already addressed. Therefore, they do not require attention.

Review of Project Delays

Potential areas of concern were identified. These same issues would be present if the Cranston-
Rowan project were not constructed. Three operating scenarios were considered:

e Base Case with Cranston-Rowan 138kV Out of Service, Goddard Tie Closed — This
represents the basic system configuration without the Cranston-Rowan 138kV Project
(CR Project).

The SFG Project included the opening of the EKPC-LG&EE 138kV Goddard Substation
Tie at the Goddard Substation. EKPC and LGE&E have agreed to keep the tie closed to
address other issues until all area transmission is commissioned. This scenario reflects
that agreement.

This analysis compared the results summarized in Table 2 with those listed in Table 4.
The closing of the Goddard Tie without the Cranston-Rowan Project significantly
increases the number of potential overloads (Table 4) as compared to the base case (Table
2). Note that the Goddard-Rodburn 138kV and Goddard-Hilda 69KV line overloads
reappear as they did in the original 2002 studies. Short term operating procedures have
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been developed to alleviate these conditions until the Cranston-Rowan Project is
completed.

The available capacitors are capable of providing adequate voltages during the Table 1
outages with the exception of the Rodburn-Rowan 138kV line. With or without the
Goddard Tie, the voltages at Elliotville 69kV bus and the Rowan 138kV bus are below
criteria after capacitors have been switched (approximately 89.7 % in both cases).

Base Case with Cranston-Rowan 138kV Out of Service, Goddard Tie Closed and All
J.K. Smith Units Off Line — This scenario illustrates the effect of using non-economic
dispatch generation support from the J.K. Smith Generating Station to alleviate issues
associated with for the Cranston-Rowan Project delay by removing all the J.K. Smith
generation. Table 5 summarizes the overload results.

Comparing the Table 5 results with Table 4 indicates that there are a number of
contingencies that require the J.K. Smith combustion turbines to be operating to prevent
additional overloads including:

o Brown North-Ghent 345kV line

o Brown-Fawkes 138kV line

o Goddard-Rodburn 138kV line

o Kenton-Rodburn 138kV line

o Louden-Avon 138kV line

o Avon-Dale 138kV line

o Laurel County-Laurel Dam 161kV line

o Fawkes 138-W Berea 69kV line and transformer

Under normal peak load conditions, the JK Smith units are at least partially operating.
However, with the overloads shown, the Smith units provide significant support to the
area and will probably need to be operated to prevent overloads under other conditions..

Base Case with Cranston-Rowan 138kV Out of Service, Goddard Tie Closed J.K.
Smith Units Off Line and EKPC Loads Reduced — This scenario is designed to
illustrate system operation without the JK Smith units and with a reduced system load.
The total EKPC load was reduced by 405SMW (load level represents approximately 80%
of peak) with the remainder supplied with purchases. Table 6 contains the system
overloads.

Comparing with Table 5, the results indicate that, without the Cranston-Rowan Project,
operation of the JK Smith units is necessary to forestall and/or alleviate overloads and
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confirms the scenario immediately above. Similar to previous results, approximately
89.7% voltages are observed after capacitor switching when support to the
Rowan/Goddard area is removed. The secondary voltage regulators should be able to
keep customer voltages to within criteria, but are being reviewed.

Based on this analysis, the following observations are made:

1.

The results are similar to the previous Cranston-Rowan study and show that there is a
continued need for the project as proposed.

The SFG Project and E.A. Gilbert Unit 3 transmission and generation additions do not
materially affect the original results.

The J.K. Smith combustion turbines will be required to operate outside of their economic
dispatch order to support the general area until such time as the Cranston-Rowan project
is completed
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Table 1 Qutage List

Outage Facility

Outage Facility

Avon - Spurlock 345 kV Line

Avon 345/138 kV Transformer
Argentum - Fuller 138 kV Line

Avon - Boonesboro Tap 138 kV Line
Boonesboro Tap - Dale 138 kV Line
Boonesboro Tap - Boonesboro 138 kV
Line

Boonesboro 138/69 kV Transformer
Avon - Fayette 138 kV Line

Fayette - 138/69 kV Transformer
Avon - Bourbon 138 kV Line
Bourbon - Jacksonville 138 kV Line
Jacksonville - Renaker 138 kV Line
Bourbon 138/69 kV Transformer
Avon - Loudon 138 kV Line

Barren - Summershade 161 kV Line
Barren County 161/69 kV Transformer
Powell County 161/138 kV Transformer
Bountyville - Powell 161 kV Line
Bountyville - Delvin 161 kV Line
Bountyville - Beatty 161/69 kV
Transformer

Boone - Renaker 138 kV Line

Boone - Parker 138 kV Line

Spurlock - Parker 138 kV Line

South Parker - 138/69 kV Transformer
Boone - Buffington 138 kV Line

Blue Lake 345/161 kV Transformer
Bullit Co - Blue Lake 161 kV Line
Cooper - Laurel Dam 161 kV Line
Cooper - Elihu 161 kV Line

Dale - JKSmith 138 kV Line

Dale -TFJ 138 kV Line

Fawkes - JKSmith 138 kV Line
Fawkes - W.Berea 138 kV Line
W.Berea - 138/69 kV Transformer
Fawkes - 138 kV Line

Galitin - Ghent 138 kV Line

Green - Taylor Co. Tap 161 kV Line
Taylor Co. Tap - Taylor 161 kV Line
CMPVPJ - Taylor Co. Tap 161 kV Line
MAR 1J - CMPVPJ 161 kV Line

Pineville - Alcald 345 kV Line

Alcald 345/161 kV Transformer

West Lexington - Ghent 345 kV Line
Brown North - West Lexington 345 kV
Line

West Lexington 345/138 kV Transformer
Harden - Brown North 345 kV Line
Harden - Smith 345 kV Line

Harden 345/138 kV Transformer
Speed - Ghent 345 kV Line

Batesville - Ghent 345 kV Line
Trimble Co. - Clifty Creek 345 kV Line
W Irvine - Delvin 161 kV Line

W Irvine Tap - W Irvine 161 kV Line
W Irvine Tap - Lake Reba Tap 161 kV
Line

W Irvine 161/69 kV Transformer

Lake Reba 161/138 kV Transformer
Paddy Run 161/138 kV Transformer
Paddy Run 161/138 kV Transformer
(Circuit #2)

Paddy Run - Summershade 161 kV Line
Ghent - Butler 138 kV Line

Carntown T - Butler 138 kV Line
Carntown - Carntown T 138 kV Line
Kenton - Carntown T 138 kV Line
Carntown 138/69 kV Transformer
Rodburn - Farmer T 138 kV Line
Spencer - Farmer T 138 kV Line
Farmer - Farmer T 138 kV Line
Farmer 138/69 kV Transformer
Fawkes - Clark 138 kV Line

Fawkes - Brown P 138 kV Line

Tbm N - Haefli 138 kV Line

Lake Reba - Lake Reba Tap 138 kV Line
Lake Reba 138/69 kV Transformer
Fawkes - Fawkes T 138 kV Line
Fawke T - Fawkes 138 kV Line

Fawke T - Lake Reba Tap 138 kV Line
Pocket North 500/161 kV Transformer
Pineville 345/161 kV Transformer

W Frankfort - Ghent 345 kV Line
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Table 1 Outage List

Outage Facility

Outage Facility

Marion - MAR 1J 161 kV Line
Taylor Co 161/69 kV Transformer
Grnhlj - Delvin 161 kV Line
JKSmith - Powell 138 kV Line
JKSmith - Union City 138 kV Line
Laurl Co - Laurel Dam 161 kV Line
Laurl Co - Pittsburg 161 kV Line
Pittsburg - Tyner 161 kV Line
Pittsburg 161/69 kV Transformer
Marion - Lebanon 138 kV Line
Marion 161/138 kV Line

Maysville - Spurlock 138 kV Line
Renaker - Spurlock 138 kV Line
Rowan - Rodburn 138 kV Line
Rowan - Skaggs 138 kV Line
Skaggs 138/69 kV Transformer
Rowan 138/69 kV Transformer
Cooper - S Oakhill 161 kV Line
Russel - S Oakhill 161 kV Line
Russel - Wolf Cr 161 kV Line
Russel - Russco 161 kV Line
Russco 161/69 kV Transformer
Spurlock - Kenton 138 kV Line (Circuit
#2)

Argentum 138/69 kV Transformer
Brown North - Baker Lane 138 kV Line
Baker Lane - Higby 138 kV Line
Baker Lane 138/69 kV Transformer
Goddard 138/69 kV Transformer
Owen Co Tap - Ghent 138 kV Line
Owen Co Tap - Scott 138 kV Line
Owen Co Tap - Owen Co. 138 kV Line
Owen Co 138/69 kV Transformer
Plumville 138/69 kV Transformer
Powell 138/69 kV Transformer
Renaker 138/69 kV Transformer
Pocket - Pineville 500 kV Line
Phipp B - Pocket 500 kV Line
Alcald - Brown North 345 kV Line

W Frankfort 345/138 kV Transformer

Ghent 345/138 kV Transformer

Adams 138/69 kV Transformer

Clark 138/69 kV Transformer
Haefln 138/69 kV Transformer
Kenton 138/69 kV Transformer
Louden - Louden B 138/69 kV
Transformer
Rodburn 138/69 kV Transformer
Spencer 138/69 kV Transformer
Broadf - Baker 765 kV Line
Cullod - Wyoming 765 kV Line
Hillsboro - Sinkg8 138 kV Line
Millsboro - Sinkg8 138 kV Line
Hillsboro - Ohh 138 kV Line
Bussyville - Big Sand 138 kV Line
Kenton - Emera8 138 kV Line
Mercer - Brown P 138 kV Line
Mercer - Lebanon 138 kV Line
Mercer - Danville 138 kV Line
Danville 138/69 kV Transformer
Goddard - Plumville 138 kV Line
Flemingsburg - Goddard 138 kV Line
Goddard - Rodburn 138 XV Line
Kenton - Wedonia 138 kV Line
Flemingsburg - Wedonia 138 kV Line
Goddard KY 138 kV Tie
Kenton - Wedonia 138 kV Line
Goddard - Rodburn 138 kV Line
Buffingtonl 345/138 kV Transformer
Spurlock - Zimmer 345 kV Line
Spurlock - Stuart 345 kV Line
Goddard - Cranston 138 kV Line
Kenton T - Kenton 138 kV Line
Kenton T - Spurlock 138 kV Line
Kenton T - Flemingsburg 138 kV Line
JKSmith - Spence 138 kV Line
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Appendix A

To simplify the review of results, the tables listed above were developed along with a color code
to identify major issues. The tables classify planning criteria violations by using a
“highlight”color code as follows:

e Overloads associated with LGEE facilities:

o Terminal Facilities that require upgrade — —
o Terminal Facilities with existing operating procedures to address the issue —

o Lines and/or transformers and/or other facilities with existing operating
procedures to address the issue ~ D
o Lines and/or transformers and/or other facilities with no existing operating
procedures to address the issue — YELLOW
e Voltage violations associated with LGEE facilities:
o Buses and/or other facilities with existing operating procedures to address the
issue —
uses and/or other facilities with no existing operating procedures to address the
issue — |
e Overloads associated with EKPC facilities:
o Terminal Facilities that require upgrade —
‘minal Facilities with existing operating procedures to address the issue —

o Lines and/or transformers and/or other facilities with existing operating
procedures to address the issue —
o Lines and/or transformers and/or
procedures to address the issue —
e Voltage violations associated with EKPC facilities:
o Buses and/or other facilities with existing operating procedures to address the
issue — GRAY 25%
o Buses and/or other facilities with no existing operating procedures to address the
issue —
e Overloads associated with other utilities’ facilities:

e Voltage violations associated with other utilities’ facilities:

r facilities with no existing operating

Contingencies with no color (WHITE) require no action as they are included only for
general reference.
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EAST KENTUCKY POWER COOPERATIVE, INC.
PSC CASE NO. 2005-00089
INFORMATION REQUEST RESPONSE

COMMISSION STAFE’S 1ST DATA REQUEST DATED 6/16/05
ITEM 5
RESPONSIBLE PARTY: MARY JANE WARNER
REQUEST: Provide a description of the effect of the proposed Cranston-Rowan
transmission line on transmission system energy losses.
RESPONSE: The proposed Cranston-Rowan County 138 kV project and associated
disconnection from LGEE/KU at Goddard 138 kV increases EKPC system losses slightly
(approximately 1 to 2 MW) for both summer and winter peak load periods through the
planning horizon. The LGEE/KU system losses decrease by 4 to 5 MW for both summer
and winter peak load periods through the planning horizon.

These shifts in losses occur because the completion of Cranston-Rowan County
138 kV and disconnection of the Goddard 138 kV interconnection results in a large shift
in flow from the LGEE/KU system to the EKPC system. Therefore, a large loss
reduction occurs on the LGEE/KU system, and an increase that is smaller in magnitude
occurs on the EKPC system.

The largest net reduction for the two systems at peak load was found in 2005

Summer. This net reduction in the combined losses for the two systems was 3.3 MW.
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EAST KENTUCKY POWER COOPERATIVE, INC.
PSC CASE NO. 2005-00089
INFORMATION REQUEST RESPONSE

COMMISSION STAFF’S 1ST DATA REQUEST DATED 6/16/05
ITEM 6
RESPONSIBLE PARTY: MARY JANE WARNER
REQUEST: East Kentucky suggested several reasons for the proposed transmission
line based on local needs, including: preventing overloads in the area; supporting
customer load growth in the area; providing a second source to Cranston; and preventing
low voltages in the area. East Kentucky also suggested other reasons for the proposed
line based on regional needs, such as allowing full economic dispatch of generation (i.e.,
increasing full output at Spurlock and decreasing required output for local area support of
combustion turbines at J.K. Smith) and becoming part of a planned 138 kV transmission
loop in eastern Kentucky.

a. Is this an accurate characterization of East Kentucky’s position? If

no, provide such a characterization.
b. Describe the extent to which the local need as compared to the
regional need drives the need for the proposed project.

RESPONSE:

a.  Generally yes. The “other reasons” listed are ancillary benefits to
the system associated with this project. While they do not constitute the basis for the

project need, they are important benefits that should be noted.
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b. The Cranston-Rowan County 138 kV line is needed for three reasons:

e Eliminates overloads of LGEE/KU’s Goddard-Rodburn 138 kV line and
EKPC’s Goddard-Hilda 69 kV line

¢ FEliminates undervoltages at EKPC’s Hilda and Elliottville 12.5 kV busses
e Provides a second source for the Cranston 138-13.2 kV substation

All three problems are local area issues. The Goddard-Rodburn 138 kV line is part of a
138 kV system that stretches from Maysville, KY to Richmond, KY and is therefore
critical to the areas between these points, but that would not be considered a “regional”

need. The local need is primary - the regional impacts are ancillary benefits.
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EAST KENTUCKY POWER COOPERATIVE, INC.
PSC CASE NO. 2005-00089
INFORMATION REQUEST RESPONSE

COMMISSION STAFF’S 1ST DATA REQUEST DATED 6/16/05
ITEM 7
RESPONSIBLE PARTY: MARY JANE WARNER
REQUEST:  Are thermal overloads and low voltages an issue only at the time of
system peaks?

a. Do they also occur at shoulder peak periods?

b. At what percentage of the system peak do lines overload and/or does
the system experience low voltage?

RESPONSE: No.
a) The April 2002 study considered only peak load periods (2005
Summer, 2005/06 Winter, 2010 Summer, 2010/11 Winter) for analysis. This analysis

identified the following problems:

e Loadings of the Goddard-Rodburn 138 kV line of anywhere from 101% to
133%.

e Loadings of the Goddard-Hilda 69 kV line of anywhere from 101% to
128%

e Undervoltages as low as 84% of nominal voltage at the Hilda and
Elliottville 12.5 kV busses
Based on potentially exceeding the emergency ratings of the Goddard-Rodburn and
Goddard-Hilda lines by as much as 33% and 28%, respectively, the expectation is that

these problems would occur for load levels that are significantly below peak load levels.

Similarly, due to contingency voltages in the area being as much as 8.5% below EKPC’s
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minimum criteria, the expectation is that undervoltages could potentially occur at levels

well below peak. For these reasons, efforts to pinpoint and assess shoulder peak periods

were not undertaken.

b) The 2004 Operational Review looked at both peak and shoulder-peak load
levels for 2004/05 Winter. This analysis found the following:

¢ Tor contingency conditions at peak load level, loadings as high as 136%
for the Goddard-Rodburn 138 kV line

e For contingency conditions at peak load level, loadings as high as 126%
for the Goddard-Hilda 69 kV line

e For normal conditions with EKPC load reduced by 405 MW, a loading of
115% for the Goddard-Rodburn 138 kV line

e For contingency conditions with EKPC load reduced, loadings as high as
133% for the Goddard-Rodburn 138 kV line

e For contingency conditions with EKPC load reduced, loadings as high as
118% for the Goddard-Hilda 69 kV line

Therefore, the 2004 Operational Review appears to indicate that the problems are still

potentially severe even at reduced load levels.

10
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EAST KENTUCKY POWER COOPERATIVE, INC.

PSC CASE NO. 2005-00089

INFORMATION REQUEST RESPONSE

COMMISSION STAFF’S 1ST DATA REQUEST DATED 6/16/05

ITEM 8

RESPONSIBLE PARTY: JIM LAMB

REQUEST: The application and supporting documents do not contain information

about the forecasts of customer load growth in the area. For each member cooperative in

the area affected by the proposed project, provide:

a.

b.

Historic winter and summer peak demand levels for the last 5 years
Projected winter and summer peak demand levels for the next 10
years.

Historic annual energy requirements for the last 5 years.

Projected annual energy requirements for the next 10 years.
Information on the mix of customers (residential, commercial,

industrial) served by area member cooperatives.

RESPONSE: See attached Data Response 8(a,b) Exhibit 1,- 1s. The data requested

by 8(c), 8(d) and 8(e) are the subject of a Petition for Confidential Treatment filed this

date and are included with that Petition as required by 807 KAR 5:007, Section 7(2).

11
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PSC Request 9
Page 1 of 1

EAST KENTUCKY POWER COOPERATIVE, INC.
PSC CASE NO. 2005-00089
INFORMATION REQUEST RESPONSE
COMMISSION STAFF’S 1ST DATA REQUEST DATED 6/16/05
ITEM 9
RESPONSIBLE PARTY: JIM LAMB
REQUEST: Identify any substations in the project area at which loads are projected to

grow substantially faster than the system average.

RESPONSE: See attached Data Response Exhibit 9.
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PSC Request 10
Page 1 of 1

EAST KENTUCKY POWER COOPERATIVE, INC.
PSC CASE NO. 2005-00089
INFORMATION REQUEST RESPONSE
COMMISSION STAFF’S 1ST DATA REQUEST DATED 6/16/05
ITEM 10
RESPONSIBLE PARTY: JIMLAMB
REQUEST: Provide the most recent annual load duration curves for the member
cooperative in the area affected by the proposed project and the number of hours the load
was at 95 percent of peak or higher, 90 percent of the peak or higher, and so on in

cooperatives.

RESPONSE: The data requested by Item 10 is the subject of a Petition for Confidential

Treatment filed this date and is included with that Petition as required by 807 KAR

5:007, Section 7(2).
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PSC Request 11
Page 1 of 2

EAST KENTUCKY POWER COOPERATIVE, INC.
PSC CASE NO. 2005-00089
INFORMATION REQUEST RESPONSE
COMMISSION STAFF’S 1ST DATA REQUEST DATED 6/16/05
ITEM 11
RESPONSIBLE PARTY: JIM LAMB
REQUEST: Describe how program-driven and naturally occurring energy efficiencies
(including efficiency standards and other matters affecting energy efficiency other than
the programs offered by the cooperatives) are accounted for in the forecasts. Is the effect
of energy efficiencies explicitly or implicitly included in the forecast for both the

naturally occurring energy efficiency and cooperative program-driven energy efficiency?

RESPONSE: EKPC utilizes EIA appliance efficiency trends in order to account for the
fact that future appliance stock will be more efficient. Such efficiency impacts are
explicitly accounted for, in the sense that EKPC’s forecasting model uses them as an
input.

In its 2004 load forecast, EKPC projects member system residential sales of
around 13,200,000 MWh by 2024. Its forecast model would have projected residential
sales of around 13,600,000, were it not for the EIA appliance efficiency trends. The
difference is around 3% of residential class sales.

EKPC member systems actively promote the DOE Energystar Home, off peak

heat storage, and insulation programs, all of which act to reduce winter peak demand. In
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PSC Request 11
Page 2 of 2

2010, the net impact on winter peak of these programs is expected to be around 5 MW
total for Big Sandy, Clark, Fleming-Mason, Grayson, and Licking Valley.

This amount has been implicitly accounted for in EKPC’s 2004 load forecast.
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PSC Request 12
Page 1 of 1

EAST KENTUCKY POWER COOPERATIVE, INC.
PSC CASE NO. 2005-00089
INFORMATION REQUEST RESPONSE
COMMISSION STAFE’S 1ST DATA REQUEST DATED 6/16/05
ITEM 12
RESPONSIBLE PARTY: JIMLAMB
REQUEST: Describe how East Kentucky develops its load forecasts. How are

member cooperative forecasts developed and incorporated into the East Kentucky system

forecast?

RESPONSE: See attached Data Response Exhibit 12
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DATA RESPONSE EXHIBIT 12

SECTION 2.0

LOAD FORECAST METHODOLOGY

EKPC 2004 Load Forecast



Section 2.0
Load Forecast Methodology

2.1 Coordination with Member Systems

EKPC prepares a load forecast by working “j'ointly with its member systems in preparing
their individual load forecasts. These individual forecasts are included in Appendix A.
Member system projections are then summed to determine EKPC's forecast for the 20-
year period. Factors considered in preparing the forecasts include national, regional, and
local economic performance, appliance saturations and efficiencies, population and
housing trends, service area industrial development, electric price, household income, and
weather. Each member system reviews the preliminary forecast for reasonability. Final
projections reflect analysis of historical data combined with the experience and judgment
of the member system manager and staff. In recognition of the uncertainty present in
long-term forecasting, both high and low case projections are also prepared.

The general steps followed by EKPC in developing its load forecast are summarized as
follows:

1. EKPC prepares a preliminary forecast for each of its member systems
which is based on retail sales forecasts for six classes: residential, seasonal,
small commercial, public buildings, large commercial, and other. The
classifications are taken from the Rural Utilities Services (RUS) Form 7,
which contains publicly available retail sales data for member systems.
EKPC's sales to member systems are then determined by adding distribution
losses to total retail sales. EKPC's total requirements are estimated by
adding transmission losses to total sales. Seasonal peak demands are
determined by applying peak factors for heating, cooling, and water heating
to energy. The same methodology is used in developing each of the 16
member system forecasts.

2. EKPC meets with each member system to discuss their preliminary
forecast. Member system staff at these meetings include the manager and
other key individuals. The RUS General Field Representative (GFR) is also
invited to attend the meetings.

EKPC 2004 Load Forecast




3.  The preliminary forecast is usually revised based on mutual agreement of
EKPC staff, member system's Manager and staff, and the RUS GFR. This
final forecast is approved by the board of directors of each member system.

4. The EKPC forecast is the summation of the forecasts of its 16 members.

There is close collaboration and coordination between EKPC and its member systems in
this process. This working relationship is essential since EKPC has no retail members.
Input from member systems relating to such things as industrial development, subdivision
growth, and other specific service area information is crucial to the preparation of
accurate forecasts. Review meetings provide opportunities to critique the assumptions
and the overall results of the preliminary forecast. The resulting load forecast reflects a
combination of EKPC's structured forecast methodology tempered by the judgment and
experience of the member system staff. Over the years, this forecasting process has
resulted in projections accepted by and useful to both EKPC and its members. Member
cooperatives use their load forecast in developing two, three and four-year work plans,
long-range work plans, and financial forecasts. EKPC uses the load forecast in such
areas as marketing analyses, transmission planning, generation planning, and financial
forecasting.

2.2 Forecast Model Summary

Models are used to develop the load forecast for each member system. A brief overview
of each is given in this section with additional information regarding the models and
resulting forecasts presented in Sections 4 through 8 of this report.

2.2.1 Regional Economic Model

EKPC has divided its members' service area into six economic regions with economic
activity projected for each. Regional forecasts for population, income and employment
are developed and used as inputs to residential customer and small commercial customer

and energy forecasts. Therefore, EKPC's economic assumptions regarding its load
forecast are consistent.

EKPC 2004 Load Forecast
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2.2.2 Residential Sales

This class of energy sales is forecasted using regression analysis. Variables include
electric price, economic activity, and regional population growth. The number of
residential customers is also projected with regression analysis using economic variables
such as population. Residential energy use per customer is calculated by dividing the
forecasted number of customers into the energy sales forecast.

2.2.3 Small Commercial Sales

Small commercial energy sales forecast results from regression analysis. The number of
small commercial customers is forecasted by means of regression analysis on various
regional economic data in addition to the resulting residential customer forecast described
above. Exogenous variables include real electric price, economic activity, and residential
customer growth. Energy use per customer is calculated as with the residential class.

2.2.4 Large Commercial Sales

This class is projected by member systems and EKPC. Member systems project existing
large loads. EKPC projects new large loads based on historical development, the
presence of industrial parks, and the economy of the service territory.

2.2.5 Seasonal Sales Forecast

Seasonal sales are sales to customers with seasonal residences such as vacation homes
and weekend retreats. Seasonal sales are relatively small and are reported by only two of
EKPC's member systems.

2.2.6 Public Building Sales Forecast

Public Building sales include sales to accounts such as government buildings and

libraries. The sales are relatively small and are reported by only four of EKPC's member
systems. | ’ '
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2.2.7 Other Sales

The ‘Other Sales’ class represents street lighting. This class is relatively small and is
usually projected as a function of residential sales. There are 11 member systems that
report this class.

2.2.8 Peak Demand and High and Low Cases

Seasonal peak demands are projected using the summation of monthly energy usages and
load factors for the various classes of customers. Residential energy usage components
include heating, cooling, water heating, and other usage. Using load factors, demand is
calculated for each component and then summed to obtain the residential portion of the
seasonal peak. Small commercial and large commercial classes use load factors on the
class usage to obtain the class contribution to the seasonal peak. High and low case
projections have been constructed around the base case forecast. Methodology is
discussed in Section 8.

EKPC 2004 Load Forecast






PSC Request 13
Page 1 of 3

EAST KENTUCKY POWER COOPERATIVE, INC.
PSC CASE NO. 2005-00089
INFORMATION REQUEST RESPONSE
COMMISSION STAFF’S 1ST DATA REQUEST DATED 6/16/05
ITEM 13
RESPONSIBLE PARTY: ROBERT J. RUSCH
REQUEST: Describe the circumstances under which low voltages occur.

a. Do low voltage problems occur anywhere other than along the
Hilda-Elliottville 69 kV line?

b. Explain where the 89.7 percent voltage (Rusch Exhibit ITI, page 3)
occurs and how that is “similar to previous results.”

c. Which power flow runs confirm the 89.7 percent voltage?

d. Explain where the voltages are measured and whether the power
flow modeling takes into account variable capacitor additions
before assessing the voltage.

RESPONSE 13: During the May 10, 2005, meeting, it was agreed that the low
voltages listed in the April 2002 Report on Page A-5 for the Hilda and Elliottville 12.5kV
buses in 2010 be revisited to determine if there were any other buses that also
experienced low voltages under these conditions. It was agreed that this would be
explored for only the following conditions:

e On peak Summer 2010 and Winter 2010/2011

o Base Case without Cranston-Rowan 138kV Line in service to show results
without system additions

17
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e Goddard-Rodburn 138kV outage as this is the most severe outage of concern

e Smith-Spencer 138kV Line not included, as the line has not been constructed

e Dispatch 0. (Economic Dispatch)
The original studies were performed in 2001 using the latest available version of the GE
PSLF software at that time (V12.5). Since 2001, GE has updated its software several
times so that the latest Versions are V14.2.08 and V15. Even using the exact same input
data files, GE informs its customers that the numerical results will not be exactly the
same due to changes in the computational algorithms with Version 14. Therefore, the
conclusions are the same as listed in the April 2001 Report Section 3 and Appendix A,
but the absolute value of specific numbers are slightly different. Tables A summarizes
the results of rerunning the above listed load flow case using the same input data file but

with V14.2.08.

Table A
12kV Bus Voltage Percentages Below Criteria

Bus 2010 2010/2011
Summer Winter
Cave Run 89.9 90.0
EKPC Office 90.0 ————
Elliottville 87.1 87.7
Hilda 1 87.5 87.0
Hilda 2 88.0 87.6

The following is noted from Tables A:

Only 12kV buses of interest in the area are listed that are 92.5% or less.
EKPC Criteria applies to 12kV unregulated buses
There are two Hilda 12kV buses served by different transformers

The April 2001 Report listed the 12kV buses with the lowest voltages. The same
buses are shown to still be the lowest value

18
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RESPONSE 13a:  Yes — low voltages also occur at the Cave Run and EKPC Office
substations.
RESPONSE 13b:  The approximate 89.7% voltages referenced in Rusch Exhibit III,
page 3 occur at the Elliotville 69kV bus and the Rowan 138kV bus. The statement
“similar to previous results” on page 3 of Rusch Exhibit Il refers to similar voltage
performance at these two locations in the first and third cases described on pages 1
through 3 of Rusch Exhibit III.
RESPONSE 13¢:  The power flow runs that confirm the 89.7 % voltage are the first
and third cases described on pages 1 through 3 of Rusch Exhibit III for the Rodburn —
Rowan 138kV line outage.
RESPONSE 13d:  Voltages are measured on the low side of the distribution power
transformer. Transmission capacitors are modeled as switched devices and so are
incorporated in our power flow modeling. We cannot include distribution capacitors in
our transmission model, so we represent the power factor at each substation based on its

power factor history, which incorporates distribution capacitors if they are present.

19



